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INTENDED LEARNING OBJECTIVES (ILO) 


By the end of this lecture the student will be 


abisetetibe blood supply of the brain. 
4 Predict the results of occlusion or 
hemorrhage of the different arteries. 
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KEY POINTS OF THE LECTURE 


I)Arteries supplying the brain 

( a. Origin, course, termination & branches 
of the internal carotids, vertebral & basilar 
arteries) 

(b. Results of occlusion or hemorrhage of 
the different arteries ) 
I|)Veins draining the brain 

( a. Superficial veins ) 

(b. Deep veins ) 
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MI Arch of aorta 
C] Subclavian arteries 


Blood Supply of 
Arterial PNR 


arch+of+aorta 


NM Common carotid art 


MI Brachiocephalic trur 


Two arterial systems: 
1) Carotid system|] 2 internal 


Descending aorta 


carotid arteries (ICA) 


2) Vertebro-basilar system|] 2 
vertebral arteries [] join to form 


basilar artery 


ee Cei 
\ Ts 


las of Human Anatc 


° Both systems anastomose”” 
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Frank H. Netter 


> Begins: at 
bifurcation of 
common carotid 
artery (CCA ) in 
the neck (at upper 
border of thyroid 
cartilage). 


[|] foramen 
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cerum| | cranial 


Neurosc 


LÌ ‘ s Ipper borde 
ts oa, of thyroid 
MN cartilage 
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encefiieet ("Prot PaKa nel aM 
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“ICA passes through Opthalmic — Anterior Cerebral 
cavernous sinus || Artery Z 3X Artery 
gives branches to : \ 


= = Middle Cerebral 
1)Pituitary gland | “tease 
2)Trigeminal ganglion eS) 

i A-N\- Posterior C icating Art 
3)Meninges DS 7 > jones carci spit 
emerges throug #0 
roof of cavernous g Internal 
Carotid Artery 


sinus medial to 
anterior clinoid 
process. 


> Then it turns 
posteriorly to region 
of anterior 
perforated substance ~~" tte 
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ICA 
Cerebral Part 


| Ar Ant. Clinoid 
x process 
ICA 

Cavernous 
Part 


Frank H. Netter 
Atlas of Human Anatomy 


6" edition 
. | 


Cavernous 
sinus 


lst part = Cervical Part 
From upper 
to 


Part passes through 

of skull 
to enter cranial cavity 
via 


Part runs in cavernous 


4th part = Cerebral 
Part emerges through 
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nt. Clinoid Pr. 


we E 

: 

a A 
Rie 


Ÿ of thyroid 
| cartilage 


a Frank H. Netter 
Atlas of Human Anatomy 
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Internal Carotid A = 
(ICA) 


Ant. 
Ends: opposit Perforated ". a 
anterior substance | ACA 
perforated 
substance by 
dividing into 
anterior and 
middle | AA 
cerebral SSE!’ SES sam, 
arteries (ACA n 
& IM CA) Neuroscience Module/ Prof Azza Kamal 


Branches of cerebral part of ICA D 


https:// 
Ih3. googleusercontent. com/U8 
WRXrN5TN82f 


T; Ophthalmic A. 

2. Anterior cerebral A. AK 

3. Middle cerebral A. NS. /S 

4, Posterior EX. | 
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/ Frank H. Netter 
7./ Atlas of Human Anatomy 
6” edition 


artebral artery —— ‘Luca 


` Basilar a. 
ANTERO-LATERAL VIEW nereba lee + 
Posterior meningeal branch — 


Begins: as a branch of sana Lo voter a 
first part of subclavian eck, 

a rt e ry. Atlantal (suboccipital) part F 
Passes through foramen ssa S 
transversarium of upper 

6 cervical vertebrae. Maso branches —{ c 7 AE 
Enters cranial cavity = Salt -FAA 


Torammen 
BE on 
order of pons by ine 


joining the other 
vertebral artery to. 


form basilar artery. rs 
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Vertebral part 
of vertebral a. 


Brachiocephalic trunk 


Vagus nerve 
Anterior scalenus 


Right common carotid 


Vertebral artery 


Thyrocervical trunk 


Phrenic nerve —» — 


Internal thoracic 
| artery 


Innominate arte! 


Subclavian 


https:// artery 
Ih3.googleusercontent.com/LalCjgeeFTR4YnLYnV]JyKuZESLkvA4Pg0dzu0ImMCC https://Ih3.googleusercontent.com/rfpMD8NKc 
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Branches of IR À = 
vertebral | È > A 
artery SEP Se) 


1. 
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by 
union of 
right & left 


at lower 
border of pons. 


by 
giving its two 
terminal brs. 


ttps 
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Branches q fa ou Y À 
Artery n TJ i 


branches: 
Two cerebral: 
1. _Posterior ____ 
cerebral A Rt & 
Lt PCA 
Two cerebellar: 
2. Superior 
-GerebellarA_____. 
3. Anterior 
inferior NA 
cerebellar \ os 
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Circle of Willis 
“Circulus arteriosus” 
" Definition: 

A large arterial 
anastomotic circle 
between the carotid 
and vertebro-basilar 
systems. 

" Site: 

At the base of the 
brain in the 
interpeduncular 


" [2 5 
cistern https://Ih3.googleusercontent.com BA PI R= 
n Neuroscience |MOGUIG/ iim ama dl 
-l = fe 


=. Lt _..à..Q... 


ircle of Willis … 


It is formed by: 


v Rt & Lt ACA 
with anterior 
communicating 
artery joining 
them. 


v Rt & Lt internal 
carotid arteries 


Y Rt & Lt PCA 


Y Posterior 
communicating 
joining internal 
carotids & PCA 


__ebral 
artery 


Posterior, 
communicating 


artery 


PL 


Pontine 
arteries 


h 


t 


Anterior 
communicatin 


Anterior 
artery 


cerebral 
artery 


L Ophthalmic 


artery 


| 


+ 


Internal 
carotid 
artery 


Anterior 
choroidal 
artery 


Posterior 
—#— cerebral 
arte 


Superior 
cerebellar 
artery 


Basilar 
artery 


tps://1h3.googleusercontent.com/o_SRRp79gc5 0XCxGzkmm 


Circle of Willis 
gives 4 sets of 
central brs to 
supply nearby 
structures: 


1. 


Anteromedi 
al set 
(AM)[]from 
ACA& ant 


comm 


. Anterolater 


al set 
(AL)[]from 
MCA 


. Posteromed 


lal set 
(PM)[] fro =) 
PCA 


. Posterolate 


ral set (PL)[] 
from PCA 


Central Branches from Circle of Willis : 

1. Antero-medial set (AM)[|from ACA] pierce 
anterior perforated substance (APS)[] 
supply caudate, lentiform & internal 
capsule 

2. Antero-lateral set (AL)[|from MCA] pierce 
APS[] supply caudate, lentiform & internal 
capsule 

3. Postero-medial set (PM)[] from PCA | 
pierce post. perf. subst. (PPS)Othal = jus & 
hypothalamus 

4. Postero-lateral set (PL)[] from PCA] supply 
thalamus, metathalamus & cerebral 


U It runs towards 
longitudinal fissure 

U It runs backwards over 
corpus callosum. 


D U It ends at parieto- 

is sc sulcus by 

ston posing with the 
gebral artery. 


Frank H. Netter 
Atlas of Human Anatomy f 
6" edition 


£ Frank H. Netter 
Atlas of Human Anatomy 
6” edition 
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Paraplegia 
(loss of movement 
and sensation 
in the lower half 
of the body) 


ACA 
It supplies “i — 
all medial | >~ 
surface 
EXCEPT cricca 


occipital Medial surface 


loh- 
Applied anatomy: ACA supplies the motor & sensory 


areas of the contralateral lower limb. Occlusion of 
ACA on one side [paralysis & sensory deficit in 
contralateral leg. Thrombosis of a congenitally 
unpaired ACA leads to cerebral paraplegia. 


MCA 


https:// 
In3.googleusercontent.com/1HuWfHHvrhlvf 


Lateral 


surface 
FAX, FA 


supplies : superior 1 inch of lateral 
surface. 
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Inferior 
os surface 


ACA 


| supplies the medial 
inferior surface part of orbital surface 


https:// 
Ih3.googleusercontent.com/Qro05xwp0Qlr EY 
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Medial surface 
Lateral surface 


Inferior surface 
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iddle cerebral artery 
MCA 


Origin: It is the larger 
terminal branch of 
Internal carotid artery. 


Course: It runs in the 
lateral Frank Ht Metter | 
sulcus ,crossing the m 
insula to reach the 

lateral surface of the 

ce rëbral he m i sphere: Module/ Prof Azza Kamal 


Distribution of MCA 


MCA 


l 


Ih3.googleusercontent.com/1HuWfHHvrhlvf 
lateral surface 
MCA supplies a large area on lateral surface, 


except occipital lobe + a strip along superior 
border + a strip along inferior border 
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Distribution of MC/' | 


Inferior surface 


Inferior surface: MCA supplies 
[lateral part of orbital surface + 
temporal pole 
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Medial surface 
Lateral surface 


Inferior surface 
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Lateral surface 


https:// Inferior surface 
Ih3.googleusercontent.com/1HuWfHHvrhlvf sila 
Ihn3.googleusercontent.com/Qro05xwp0Qlr 


Applied anatomy: MCA supplies the motor & 
sensory areas of the contralateral upper 
limb ,trunk and face + speech (in dominant 
hemisphere) & auditory areas + frontal eye field. 
Its thrombosis is very serious & if occurs on the 


dominant side rabhasiàa :::: 


Posterior cerebral artery PCA 


Frank H. Netter 
Atlas of Human Anatomy 


Origin: It is the tern ranch of basilar artery. 
Course: It receives the posterior communicating 
artery and turns around the cerebral peduncle 

(CP) to reach tentôriät Surface of brain, where it 


istribution of PCA PAP 


— MCA 


Lateral surface 


https: 


Ih3.googleusercontent.com/1HuWfHHvrhlvf 


Lateral surface: PCA supplies [occipital 
lobe + strip along lower border of the 
cerebral hemisphere.. rosz ena 


istribution of PCA 


ACA 


https://Ih3.googleusercontent.com/C6BIIM 


Medial surface 


Medial surface [| it supplies the occipital 
lobe 
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Distribution of PCA 


ACA 
MCA 
ICA 


Inferior surface: PCA 
supplies [| tentorial 
part except*temporal 
pole 


PCA 


https:// 


Ih3.googleusercontent.com/Qro05xwp0Qlr 


Inferior surface 
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Medial surface 
Lateral surface 


Inferior surface 
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Applied anatomy: 


UPCA supplies the 
visual areas of the 
contralateral 1⁄2 of both 
visual fields. 

U Its occlusion leads to 
homonymous 
hemianopia but there 
is Macular sparing 
because the branches 
supplying the macular 
region have strong 


anastomosis with the. | 


Left 


Right 


https:// 


” Lateral surface 


MCA 


Ihn3.googleusercontent.com/1HuWfHHvrhlvf 


Lecture Quiz (€) 


Which of the following FAO È arteries unite 
to form the basilar a 777 3 

A.2 internal carotids 

B.2 middle cerebrals 

C.2 posterior cerebral ‘ 

[D.2 vertebrals 


E.2 anterior cerebrals 


MCQ to test the origin of the 
basilar artery 
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Occlusion of which of the following 
arteries In the dominant hemisphere 


results in aphasia? 
A.Anterior cerebral artery 
B.Middle cerebral artery 
C.Posterior cerebral artery 
D.Posterior choroidal 
BcAntentanGchaxeida’ or hemorrhage of the 


different arteries 
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Thank 
Youlll 


Pia mater 
Ve n O u S d ra È n a g tO layer of 


dura 


U Superficial (external) veins: Outer endosteal layer of 
Drain the cortical surfaces of ” 

the cerebral hemisphere 
Ll Deep (internal) veins: 

Drain the interior of the 

cerebral hemisphere. 


U Veins emerge from the brain to [] the 
subarachnoid space then [] pierce the 
arachnoid and meningeal layer of dura to || 
drain into dural venous sinuses. 
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Superficial veins | 


3 Superficial 
veins 


Anastomotic 
channel 


https:// 
|h3.googleusercontent.com/NGenJuHw5cG5biz 
ts 
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Frank H. Netter 
Atlas of Human Anatomy 
6” edition 


-Thalan in [internal 
cerebre = j 
The (R.  -_., nil wo Ue. - INS unite 


igreat cere b ra I vein: Module/ Prof Azza Kamal 


The right and left internal cerebral veins 
unite to form which of the following? 

A.Thalamostriate vein 

B.Choroidal vein 

C.Inferior sagittal sinus 

D.Straight sinus 


.Great cerebral vein 


MCQ to test the venous 


drainage of the brain ( deep 
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Thank 
You 


Reference: 
Clinical Neuroanatomy, Richard Snell, 


7t edition 
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